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AN INFINITBLY VARIABLE CONTINUOUS RECLtNER FOR VEH1C1.E • 
SEATS AlW SIMILAR APPUCATIONS 

The pi-eseat invention raf ates to a coiitiiiuously variable rediner for vehicle seats aad 
5 similar applications. 

Typically in vehicle seats the two main components arc the seat cushion, which is the 
part one sits on, and the s^ squab (seat back), whidi is the part one le9n$ against It 
is normal that the angle between the cushion and the squab is to be adjustable so thai 
10 the seated occupant can obtain niaximmn comfort. This is because the body shapes 
. and size of occupants can vary greatly. It is also desirable to have a fecility of • 
recline so that the occupant can rest in a more horizontal position. 

To achieve this feature it is normal to position a mechaniani such that, one side is 
15 attached to the seat cixshion and Ihe other to the seat squab, see Fig L Sometimes a 
sirigle meohanism is used on one side of the seat with' a simple pivot on &e other side 
for low load/strength appUcations- Converse^ for high strength seats, mcchaiiisms 
are fitted on both sides. 



20 There are a number of mechanisms used throughout the world but in graeral temis 
the range of mechanisms used can be divided into two different types. 

Typel ofthemechamsm range is what is called the ratchet type reclines 
operated by the raising and lowering of a lever. These work by raising the operating 
25 * lever, resetting the squab angle and then lowedng the lever flios relocking the 

meditoism- What tiiis does is to engage a now positioTi on a set of teeth internally 
within the mechanism. The two disadvantages of the Ratchet type are:- 

a) The angle of recUne has incrdments of movement normally of about 5 
30 degrees due to the form of the teefth. This means for example the seat cannot 

be set 2 degrees forwards or backwards from a locked position. 
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b) When tlielev^r is raised to unlock the ittedi 

disengaged and the reclinea: should not therefore be operated while the vdaide 
is in naotion. 

5 Type 2 of the medjanism range is the tyi>e with a contimial mesh with an i nfinit ely 
variable adjustment range.' Normally these medianisinss are operated by mamial hand 
wheels although on xnora expensive seats, electric motors are oft^ employed. 
Basically by turning ^ hjmd wheel or operating an electric switch the squab is 
powered backwards or forwards. When th© seat is moving forwards or backwards it 
10 is continuously in mesh and can be stopped in any position within an iniinltely (i.e. 
continucusly) variable range of adjustmeat. 

It can now be readily apjareciated that Type 2 overcomes the disadvantages already 
outlined foe Type 1. 

15 

These Type 2 mechanisms also come in a range of difEerent designs. There are 
designs incoiporaiing a worm and wheel ^ystam, others incorporate a. planetary gear 
system where the planetary gears are n^Leshed widi internally stamped gear tings. 
However, the simplest and most successful of aU of the infinitely variable type of 
20 . mechanisms is the weU tried and tested *Tamnel* system as manu&ctured by Keiper 
RjBcaro of Germany. 

The maixi principle of the Keiper Secaro mechaziism conmns a pair of inner/outer 
fine blanked 1x>oth rings, which give it its rotation using a waltzing movement. 
25 Anothef feature of the Keiper Recaio Taumel mechamsm relates to a wedge device, 
. which is necessary in order to reduce play (dbudk) and creep (the slow lowering of 
the squab undo: its owji weight). 

Xhe present invention relates to an improved reclinermecihanism. The ixnproved 
30 mechanism makes the wedge part of the Keiper Recaro redundant by means of a new 
d^'gn concept for the tooth form. 
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The basic concept of both the nffw rpcliner medianism and the Kdpear Recaro 



10 



15 



20 



25 



reoltoea: is very simple, and consists of basically two plates produced by the Tine 
Blanldng Technique\ One plate i$ attached to &e seat cushion and has an ^etnal 
tooth form pressed in it by fhiB blanking. The other plate is attached to the s^ Squab 
and in tibis plate an internal tooth fi>nn i& pressed into it by fine blanking. The plate 
with 1}ie internal tooth fonn contains one more tooth lhan the plate with the €?ctemal 
tooth foxm. A cdntraDy plac^ ecceotric cam drives the mechanism m a clockwise or 
anti-^locdkwise direction. 

An embodiment of ttie present inventicni will now be described, by way of example, 
with te^ence to &e accompsGaying drawings^ in which; 

Figure I is a sdiematic side view of a vehicle seat having a reclinesr mecbanism; 

Figure 2 is a ade view of a recliner mechtoisro; 

Fignre 3 is a firsft isometric view of fiie recliner nnechanism; 

Figure 4 is a second isometric view of the recliner mechanism; 

Figure 5ais afiont view and figure Sb is 9.sida view of a cam; 

Figures 6a and 6b are exploded and unexplod^ isometric vi^ws of the recliner 
mechanism; 

Figure 7 is a side view of the recliner mcdianlsm in a partially reclined position, and 

Figure 8 is an isometdc view of the recliner mechanism in a partj.ally reclined 
position. 

The vehicle seat shown schematically in Figure 1 includes a seat cushion, which is 
. the part one sits on, a seat squab (seat back),, and a recliner mechanism that connects 
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flie squab to the cushion and allows the aceJe o*" the squab to be adjusted relative to 
liie cushion. 

The redinca- mcchamsm con^rises a cushion plate (1), a squab plate (2), a cushion 
5 clamp plate (3), a squab clamp plate/pivot support (4>, a spetaal eccentric cam (5) 
and jRnally tour through plate tubular rivets (6)> see FIG 

The cushion plate <1) is a. fine blaiiked ccrniponent with an extegncial toothed ring (7) 
semi-sheared out of the base materiaL * In the centre of the toothed ring is a hole (8), 
10 seeFIG3. Two holes at the bottom offhe plate (9) are for the tubular rivets (6). The 
toothed ring (7) as shown he^e has 29 teefh equally spaced and with a veiy special 
profile which gives a touch contact pomt with Ihe teeth on the squab plate (2)- 

The squab plate (2) is a fine blanked canxpottent with an internal toothed ring (10) 
1 5 semi-sheared out of the base material. In the centre of the toothed ring is a hole (1 1) 
that provides one side of a trunnion bearing for the eccentric cam (5). Two holes 
(12) at flhie top of the plate (2) are for the tubular rivets (6). The toothed ring (10) as 
diown has 30 teeth equally spaced, also with a veaty special profile that gives a touch 
ccmtact point with the teeth on the cushion plate (1). 

20 

As can be seen most deariy in Fig. 2, the profiles of the internal toolhed ring (1 0) 
and the external toothed ring (7) are designed so that the tec£h of the two rings make 
contact with one another around substantially the entire drcumferoiCB of the dngs. 
Owing to the feet that the extamal ring has one less tooth than the hitemal ring, the 
25 d^ee of engagement varies from one tooth to the next, such that the teefli are fiiUy 
engaged on one side of the raedhaniem (at pomt A) and fiiDy disen^ed on the 
opposite side (at point B). TWs arrangement removes practically all ftee play 
(chuck) ftom the medianisnDi, within manu&cturing tolerances. 

SO The cushion clanip plate (3) is a ^mple toggled oomponent. It has two holes (13) at 
the bottom through which pass the tobular rivets (6) which effectively clamp it onto 
the cushion plate (1), Through the tabular rivets pass fihe mam fixing bolts (not 
shown) that attach the mechani$m to the cushion fiMae. The clamp plate (3) includes 
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'^^'^^craixsuate flange (14) that overhang the squab plate (2) to stop the 
medhamsm sqmradng ianse, whilst still allovnng the squab plate to rervolve. 

The sqaab clamp plate/pivot support (4) ie also a simple toggled componcnL It has 
5 two liDles (IS) through which pass the tubular livcts (6) that eflPectiveiy damp it onto 
the squab plate (2), The danip plate (4) includes an o£^ aixu (16) that ov^angs 
the cushion plate (1) to stop the mechanisin separating in use, whilst still allowing 
the cushion plate (1) to revolve 

10 At the lower end of the squab clamp plate (4) is ahole (17) through which passes the 
bearing of a cam (S). It is now apparent that the cam is supported on one side by 
hole (17) and on the other by hole (U) iu squab plate (2)- 

Hirough the tubular rivets (6) pass the main fixing bolts (not shown) that attach the 
1 5 mechanism to bofli the cushion and squab seat &iid9$. 



The special eccentric ram (5) is unique being different from any of She cains used in 
oth^ mechamsms, due to the faict Ihat the special tooth fonns devdoped £>r this 
mechanism automatically hold the raigaged teeth (at point A) fully enmeshed becau^ 

20 on the opposite side (at point B) pe^ to peak contact is held- Even the teeth that are 
not peak to peak urge the engagement of the external tooth form into the internal 
tooth form- This is difFcarent to current mechanisms where opposite to the enmeshed 
teeth, there i$ no contact between the inner ring and the outer ring and where 
consequently the parts must be held in mesh by pressure of the cCTtral cam- FIG 2 

25 shows clearly the constant contact between the teeth, which is a very important 
feature of the present invention, 

FIG 5 shows the unique cam (5), which includes a cam profile (1 8) with a bearing 
(1 9) on each side. One can see' that the cam profile is cut away on the left aide and 
JO the right side. The curved surface at the top and bottom is designed to engage the 
hole (8) in cushion plate (1). Through the complete cam is a square hole (20), This 
hole is to accept a square shaft on which is mounted either a hand wheel or elec±^c 
motor with a reduction gearbox (not shovm). 
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Looking at FIG 5 one can see a centreline of rotation and a caitrelin© of Cdm, One 
j can be fiw:giv«x for thinkfag that title centreline of rotation is the same -as the rotation 

centrelmeoftiichaadwhc^itisnot. Tbe fixed stationary point on the seat is 
5 centreline of cam, and the c^ntfdine of rotation moves aromd the eentreline of cam 

in a circulax motion the radius of movement being the distance from centreline of 

rtatvh to OOTitrsline of rotation. This distance is -a very crucial dimension when 
. defining the tooth profiles of the relative gear rings. 

• I 

io As the squab moves backwards or forwards the centre of the mechanism is moving 
! round and Tonnd- This gives a 'wateaog* movement to the squab, it is hD 

I small and would not normally be noticeable. 

I 

I 

Operation of the recliner mechanism wiU be explained vidth 
15 and 7» where Figure 2 show$ the mechanism in a fully upright position and figure 7 
shows it in a partially reclined position, with the squab plate (2) rotated through an 
angle of about 40^ It wiU be appreciated that in each case the position of maximum 
engagement (point A) is detemiined by the rotational position of the cam (5) and 
j . rotates with the cam. Since the internal tooth ting (LO) has one more tooth than the 
20 external tooth ring (7>, the cushion plate (1 ) advances by one tooth anti-dodtwise &r 
each Clockwise revolution of the cam (5). In the example shown in the drawings, the 
intocnal tooth ring (1 0) has 30 teeth, with an angular Beparation between adjacent . 
teeliiOfl2^ The cam (5) has therefoiie rotated finrough approximately 3.3 
. revolutions clockwise to t»oduce the 40** anticlockwise^^ 
'15 (1). 

Various modifications of the-mechacism descaibed above are of course possible- For 
example, the gear rings and other components of the mechanism may be rhade using 
alternative manufacturing methods, sucSh as blankings broaching, eroding and so on. 
JO Various of the components, for example the cam (5), may also have alternative forms 
or shapes, according to thm ^edtfic reqaire[meDts. 
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